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Description
RELATED APPLICATIONS

[0001] The present application claims priority to Chi-
nese patent application No. 202110824783.5 entitled
"Helium Detection Device" which was filed on July 21,
2021, and the Chinese patent application No.
202121670147.3 entitled "Helium Injection Device and
Helium Detection Equipment”, both of which are hereby
incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] The present application relates to the field of
airtightness inspection, in particular to a helium detection
device and helium detection equipment.

BACKGROUND

[0003] Airtightness inspection is often required in pro-
duction and processing of various products such as a
square battery. Acommon means for airtightness inspec-
tion is helium detection. Helium detection involves oper-
ations such as filling/recycling of helium into/from prod-
ucts to be inspected in a vacuum chamber. An end of a
helium injection tube is usually inserted with a sealing
nozzle, which enables a good sealing between the tube
and a helium injection port of the products to be inspected
so as to ensure airtightness during helium injection.
[0004] A sealing nozzle is typically formed from a flex-
ible material such as silicone and rubber, which is prone
to material fatigue failure after repeated use and must be
replaced. At present, a common choice is manual re-
placement of a sealing nozzle, which however is ineffi-
cient and therefore brings negative influence to normal
production schedule.

[0005] Inaddition, existing helium detection equipment
requires complex pipelines for connections and on-off
control in order to accommodate the multi-step operation
as described above. The complex pipelines result in a
complex structure, where redundant pipelines are prone
to adsorb a large amount of helium, thus having negative
influence on helium detection accuracy.

SUMMARY

[0006] Based on this, it is necessary to provide, in re-
sponse to the above problems, a helium detection device
that can improve efficiency of replacing a sealing nozzle,
and a helium detection equipment that can improve ac-
curacy of detecting helium.

[0007] In order to solve the above problems, the
present application provides a technical solution of pro-
viding a helium detection device, including:

a helium injection mechanism including a helium in-
jection tube provided at a helium injection station,
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one end of the helium injection tube being capable
of being plugged into by a sealing nozzle;

a replacing mechanism including a discharging as-
sembly for outputting the sealing nozzle and a recy-
cling assembily for picking up the sealing nozzle, the
discharging assembly being provided at a feeding
station, and the recycling assembly being provided
at a recycling station; and

a finger-clamp mechanism including a clamping as-
sembly capable of clamping or releasing the sealing
nozzle and capable of moving to the helium injection
station, the discharging station and the recycling sta-
tion so as to replace the sealing nozzle plugged into
the helium injection tube.

[0008] In one embodiment, the finger-clamp mecha-
nism has afirst station and a second station spaced apart,
and the clamping assembly is provided at each of the
first station and the second station, the clamping assem-
bly located at the second station being configured for
capturing the sealing nozzle output by the discharging
assembly and transferring the sealing nozzle to the he-
lium injection tube, the clamping assembly located at the
first station being configured for capturing the sealing
nozzle plugged into the helium injection tube and trans-
ferring the sealing nozzle to the recycling assembly.
[0009] Inoneembodiment,the clamping assembly can
drive the clamped sealing nozzle to move along an axial
direction of the helium injection tube, so as to plug the
sealing nozzle into the helium injection tube or to pull out
the sealing nozzle from one end of the helium injection
tube.

[0010] In one embodiment, the clamping assembly in-
cludes a strut capable of bearing the sealing nozzle, and
a clamping-jaw that is circumferentially provided around
the strut and can be opened or closed.

[0011] In one embodiment, the finger-clamp mecha-
nism further includes an elevating assembly capable of
driving the clamping assembly up and down along an
axial direction of the strut, thereby the sealing nozzle
stretching into or withdrawing from the clamping-jaw.
[0012] In one embodiment, the discharging assembly
includes:

a discharging tube for storing the sealing nozzle, the
discharging tube being provided with a discharging
port at one end of the discharging tube, a plurality of
sealing nozzles being stacked on the discharging
tube and able to slide down to the discharging port
under the influence of gravity;

an on-off member having a blocking state that pre-
vents the sealing nozzle from sliding out of the dis-
charging port and an open state that allows the seal-
ing nozzle to slide out of the discharging port, the
on-off member being able to switch between the
blocking state and the open state.

[0013] Inoneembodiment, the on-off memberincludes
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a jack-up block and a discharging cylinder, the jack-up
block being provided on a driving end of the discharging
cylinder and configured to be slidable through a side wall
of the discharging tube, the discharging cylinder being
capable of driving the jack-up block to insert into or with-
draw from the discharging tube such that the on-off mem-
ber can be switched between the blocking state and the
open state.

[0014] In one embodiment, a feeding port is provided
on a side wall of the discharging tube away from the dis-
charging port, a plug pin is provided on an inner wall of
the feeding port, and when the sealing nozzle passes
through the feeding port in a preset orientation, the
groove on the sealing nozzle constitutes an avoidance
of the plug pin.

[0015] In one embodiment, the recycling assembly in-
cludes an attracting member capable of attracting and
releasing the sealing nozzle.

[0016] In one embodiment, further including a driving
mechanism and a lower cavity mechanism, the driving
mechanism being capable of driving the finger-clamp
mechanism to the helium injection station, the discharg-
ing station and the recycling station, the lower cavity
mechanism being linked with the finger-clamp mecha-
nism and capable of moving to the heliuminjection station
under the driving of the driving mechanism.

[0017] In one embodiment, the helium injection mech-
anism further includes an isolation valve, the helium in-
jection tube is provided with an injection port at one end
of the helium injection tube, and the isolation valve is
fixed on one end of the helium injection tube away from
the injection port and is in communication with the helium
injection tube; and

the helium detection device further includes a four-
position two-way valve with an air inlet and four air
outlets, the air inlet being capable of conducting with
the four air outlets alternately;

wherein, the air inlet is connected to the helium in-
jection tube through the isolation valve, and the four
air outlets are configured to connect respectively to
a helium filling device, a helium returning device, a
vacuum pumping device and a vacuum breaking de-
vice.

[0018] In one embodiment, the helium injection mech-
anism includes a fixed base, and the helium injection
tube is installed on the fixed base and can stretch out
and draw back along a longitudinal direction of the injec-
tion port relative to the fixed base.

[0019] In one embodiment, the helium injection mech-
anism further includes a mounting plate and an elastic
part, the mounting plate is installed on the fixed base in
such a way as to be slidable along the longitudinal direc-
tion ofthe injection port, the helium injection tube is fixedly
provided on the mounting plate, and the elastic part pro-
vides an elastic force on the mounting plate along the
longitudinal direction of the injection port and away from
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the fixed base.

[0020] In one embodiment, the elastic part is a com-
pression spring having an adjustable preload.

[0021] In one embodiment, the helium injection tube is
in a metal tubular structure.

[0022] In one embodiment, the helium injection mech-
anism further includes a pressure gauge and a three-way
tee, and the helium injection tube, the isolation valve and
the pressure gauge are in respective communication with
three ports of the three-way tee.

[0023] In one embodiment, the four-position two-way
valve is a solenoid valve.

[0024] In one embodiment, there are provided a plu-
rality of the helium injection mechanisms, two adjacent
helium injection mechanisms are in communication via
the isolation valve, and the air inlet is connected to the
isolation valve of one of the helium injection mechanisms.
[0025] In one embodiment, further including a gas-re-
ceiving block with a first gas j oint, a second gas joint and
a third gas j oint, the third gas joint being connected to
the isolation valve of the one of the helium injection mech-
anisms, and the first gas joint and the second gas joint
are respectively connected to the air inlet and the isola-
tion valve of an adjacent helium injection mechanism.
[0026] Correspondingly, a technical solution adopted
in the present application is to provide a helium detection
equipment, including the helium detection device accord-
ing to any one of the above preferred embodiments.

Advantageous effects of the present application are:

[0027] For the above helium detection device, when
the sealing nozzle needs to be replaced, the finger-clamp
mechanism can first enable the clamping assembly to
enter the helium injection station, and by exchanging the
sealing nozzle with the helium injection tube, the clamp-
ing assembly can remove the old sealing nozzle plugged
into the helium injection tube, and can also reinstall the
new sealing nozzle on the helium injection tube; at the
recycling station, the clamping assembly can release the
old sealing nozzle and hand it over to the recycling as-
sembly; while at the discharging station, the clamping
assembly can capture and clamp the new sealing nozzle
output by the discharging assembly. It can be seen that
the removal of the old sealing nozzle and the installation
of the new sealing nozzle are not dependent on manual
labor. Therefore, the aforementioned helium detection
device can realize the automatic replacement of the seal-
ing nozzle, thereby significantly improving the efficiency
of replacing the sealing nozzle.

[0028] By using the four-position two-way valve to con-
nect the helium injection mechanism with the helium fill-
ing device, the helium returning device, the vacuum
pumping device and the vacuum breaking device, and
by switching the state of the four-position two-way valve,
the above helium detection device and helium detection
equipment realize helium filling operation, helium return-
ing operation, vacuum pumping operation and vacuum
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breaking operation, and thus the pipeline can be signifi-
cantly reduced. Moreover, the isolation valve is directly
connected with the helium injection tube, which can fur-
ther reduce pipelines. The reduction of pipeline structure
can make the structure of helium injection mechanism
simple and easy to maintain. More importantly, fewer
pipeline structures can also significantly reduce the ad-
sorption of helium, thereby improving the accuracy of de-
tecting helium.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

Fig. 1 is a left view of a helium detection device in a
preferred embodiment of the present application;
Fig. 2 is a front view of a discharging assembly in
the helium detection device shown in Fig. 1;

Fig. 3 is a front view of a finger-clamp mechanism
and a lower cavity mechanism in the helium detec-
tion device shown in Fig. 1;

Fig. 4 is a top view of the finger-clamp mechanism
and the lower cavity mechanism shown in Fig. 3;
Fig. 5 is a left view of the finger-clamp mechanism
and the lower cavity mechanism shown in Fig. 3;
Fig. 6 is a schematic structural view of a sealing noz-
zle in one embodiment of the present application;
Fig. 7 is a left view of a helium injection mechanism
in the helium detection device shown in Fig. 1;

Fig. 8 is a rear view of the helium injection mecha-
nism shown in Fig. 7;

Fig. 9 is a rear view of the helium injection mecha-
nism in another embodiment of the present applica-
tion.

DETAILED DESCRIPTION

[0030] The present application provides a sealed box
and a static device. In order to clarify and demystify ob-
jectives, technical solutions and effects of the present
application, detailed description of the present applica-
tion will be further made below with reference to the ac-
companying drawings and examples. It should be under-
stood that the specific embodiments described herein
are intended to illustrate rather than to limit the present
application.

[0031] Referring to Fig. 1, the helium detection device
10a in the preferred embodiment of the present applica-
tion includes a helium injection mechanism 100a, a re-
placing mechanism 200a and a finger-clamp mechanism
300a.

[0032] The helium injection mechanism 100a includes
a helium injection tube 110a located at a helium injection
station. The heliuminjection tube 110ais typically a metal
tubular structure, and is configured for injecting helium
into a workpiece to be inspected, such as a square bat-
tery. Specifically, in this embodiment, the helium detec-
tion device 10a further includes a lower cavity mecha-
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nism 500a. The lower cavity mechanism 500a includes
avacuum box 510a and a jack-up cylinder 520a, and the
square battery is placed in the vacuum box 510a. When
injecting helium, the lower cavity mechanism 500a is
placed at the helium injection station and below helium
injection tube 110a. Next, the jack-up cylinder 520a
drives the vacuum box 510a and the square battery in
the box to rise until the helium injection tube 110a is con-
nected to a helium injection port on the square battery.
[0033] In order to maintain a good seal between the
helium injection tube 110a and the helium injection port,
one end of the helium injection tube 110a can be fitted
with a sealing nozzle 20a as shown in Fig. 6. The sealing
nozzle 20a is in a cylindrical structure with open ends
and is generally made of a flexible material such as sili-
cone or rubber.

[0034] The replacing mechanism 200a includes a dis-
charging assembly 210a and a recycling assembly 220a.
Here, the discharging assembly 210a is provided at a
feeding station, and is configured for outputting the seal-
ing nozzle 20a; the recycling assembly 220a is provided
at a recycling station, and is configured for picking up the
sealing nozzle 20a. It should be noted that the sealing
nozzle 20a output by the discharging assembly 210a is
anew sealing nozzle, while the sealing nozzle 20a picked
up by the recycling assembly 220a is the old sealing noz-
Zle.

[0035] Referring to Fig. 2, in the present embodiment,
the discharging assembly 210a includes a discharging
tube 211a and an on-off member 212a, wherein:
[0036] The discharging tube 211a is generally a strip-
shaped tubular structure, and can be made of metal, plas-
tic, or other materials. The discharging tube 211ais con-
figured for storing the sealing nozzle 20a, and at one end
of the discharging tube 211a, there is provided a dis-
charging port (not marked in the figures) which is the
output end of the discharging assembly 210a. A plurality
of sealing nozzles 20a are stacked on the discharging
tube 211a, and can slide down to the discharging port
under the influence of gravity. Specifically, the discharg-
ing tube 211a is typically a cylindrical tube with a smooth
inner wall, and the plurality of sealing nozzles 20a are
stacked along the extending direction of the discharging
tube 211a. During the actual use of the discharging as-
sembly 210a, the discharging tube 211a extends verti-
cally, and the sealing nozzle 20a stored therein can slide
down to the discharging port under the influence of grav-
ity, thereby realizing the output.

[0037] The on-off member 212a controls whether the
sealing nozzle 20a is output from the discharging tube
211a. Specifically, the on-off member 212a has a block-
ing state and an open state, and can be switched between
the blocking state and the open state. In the blocking
state, the on-off member 212a can prevent the sealing
nozzle 20a from sliding out of the discharging port, while
in the open state, the on-off member 212a allows the
sealing nozzle 20a to slide out of the discharging port.
Therefore, when itis necessary to output the sealing noz-
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zle 20a, the on-off member 212a may be switched to the
open state. At this time, the sealing nozzle 20a can slide
down to the discharging port under the influence of gravity
without the assistance of other driving elements, thereby
contributing to simplifying the structure of the discharging
assembly 210a and realizing the process of discharging
from the sealing nozzle 20a.

[0038] It should be noted that in other embodiments,
the discharging assembly 210a may also realize the out-
put of the sealing nozzle 20a in a piston push type, screw
feed type, etc.

[0039] Further, in the present embodiment, the on-off
member 212a includes a jack-up block 2121a and a dis-
charging cylinder 2122a. The jack-up block 2121ais pro-
vided on the driving end of the discharging cylinder 2122a
and is configured to slidably pass through the side wall
of the discharging tube 211a. The discharging cylinder
2122a can drive the jack-up block 2121a into or out of
the discharging tube 211a to switch the on-off member
212a between the blocking state and the open state.
[0040] Specifically, the side wall of the discharging
tube 211a may be provided with a through hole for in-
stalling the jack-up block2121a. The discharging cylinder
2122a may be fixed relative to the discharging tube 211a
with a cylinder mounting plate (not marked in the figures).
When the discharging cylinder 2122a stretches out, it
can drive the jack-up block 2121a to abut against the
sealing nozzle 20a in the discharging tube 211a, so as
to prevent the nozzle from sliding down from the discharg-
ing port, and at this moment, the on-off member 212a is
in the blocking state; when the discharging cylinder
2122a retracts, it can drive the jack-up block 2121a to
retract, and at this moment, the sealing nozzle 20a can
slide down from the discharging port and the on-off mem-
ber 212a is in the open state.

[0041] Since the sealing nozzle 20a is output one by
one, a sensor (not shown in the figures) may be provided
in the vicinity of the discharging port to detect actions of
the sealing nozzle 20a in the discharging tube 211a.
When the on-off member 212a switches to the open state
and one sealing nozzle 20a falls out of the discharging
port, the sensor detects the actions of the sealing nozzle
20a in the discharging tube 211a. At this point, the dis-
charging cylinder 2122a can stretch out again and the
on-off member 212a switches to the blocking state.
[0042] It should be noted that in other embodiments,
the on-off member 212a may also be other structures
such as baffles, solenoid valves, etc.

[0043] Referring again to Fig. 6, the front and the re-
verse sides of the sealing nozzle 20a must be discrimi-
nated and recognized, as the two ends of the sealing
nozzle 20a are structured differently. In order to facilitate
the subsequent automatic replacement of the sealing
nozzle 20a, all sealing nozzles 20a need to be stacked
in a preset orientation when depositing them in the dis-
charging tube 211a.

[0044] Specifically, in the present embodiment, the
side wall on the end of the discharging tube 211a away
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from the discharging port is provided with a feeding port
2111awhose inner wallis provided with a plug pin 2112a,
and a groove 21a on the sealing nozzle 20a constitutes
an avoidance of the plug pin 2112a as the sealing nozzle
20a passes through the feeding port 2111a in a preset
orientation.

[0045] Specifically, the sealing nozzle 20a has the
groove 21a, which is offset from the middle of the sealing
nozzle 20a. When the sealing nozzle 20a passes through
the feeding port 2111a in the preset orientation, the
groove 21a just constitutes an avoidance of the plug pin
2112a, so the sealing nozzle 20a can enter the discharg-
ing tube 211a without any problems. Further, when the
orientation of the sealing nozzle 20a is reversed, howev-
er, the plug pin 2112a will block the sealing nozzle 20a
so that the latter cannot be smoothly put into the dis-
charging tube 211a. In this way, all the sealing nozzles
20a put into the discharging tube 211a can only pass
through the feeding port 2111a in a preset orientation,
thereby realizing fool-proofing.

[0046] Specifically, in the present embodiment, a re-
cycling assembly 220a includes an attracting member
capable of attracting and releasing the sealing nozzle
20a. The attracting member may be a vacuum tip, and
the recycling assembly 220a can attract and release the
sealing nozzle 20a by vacuuming the attracting member
and breaking the vacuum thereof, which is convenient to
operate. Obviously, the recycling assembly 220a may
also pick up the sealing nozzle 20a by means of clamping,
for example.

[0047] The finger-clamp mechanism 300a includes a
clamping assembly 310a capable of clamping or releas-
ing the sealing nozzle 20a. The clamping assembly 310a
can be of various types, such as a jaw type, a hoop type,
a snap-in type, and the like. Referring together to Fig. 3,
in particular in the present embodiment, the clamping
assembly 310aincludes a strut 311a and a clamping-jaw
312a, the strut 311a being able to bear the sealing nozzle
20a, the clamping-jaw 312a being provided around the
circumference of the strut 311a and being able to be
opened or closed.

[0048] The clamping-jaw 312a can be controlled by a
jaw cylinder, and by controlling air intake or exhaust, the
clamping-jaw 312a can be opened or closed. The strut
311ais generally aligned with the extension direction of
the helium injection tube 110a. For better positioning of
the sealing nozzle 20a, the top of the strut 311a is pro-
vided with a boss (not marked in the figures) which can
be inserted into the sealing nozzle 20a, thus restraining
the sealing nozzle 20a. The clamping-jaw 312a may be
closed to clamp the sealing nozzle 20a, and may be
opened to release the sealing nozzle 20a. The strut 311a
cooperates with the clamping-jaw 312a, which can im-
prove the clamping effect of the sealing nozzle 20a and
correct the position of the sealing nozzle 20a on the
clamping assembly 310a.

[0049] Inaddition, in orderto cooperate with the groove
21a on the side wall of sealing nozzle 20a, the inner wall
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of the clamping-jaw 312a is also provided with a protru-
sion (not marked in the figures). The protrusion may co-
operate with the groove 21a, so as to ensure that the
sealing nozzle 20a is stable and reliable when clamped
by the clamping assembly 310a.

[0050] Further, the clamping assembly 310a may be
moved to a helium injection station, a discharging station
and a recycling station to replace the sealing nozzle 20a
plugged into the helium injection tube 110a.

[0051] Specifically, the clamping assembly 310a can
exchange the sealing nozzle 20a with the helium injection
tube 110a, the discharging assembly 210a and the recy-
cling assembly 220a, respectively. Atthe helium injection
station, after clamping the sealing nozzle 20a, the clamp-
ing assembly 310a can pull out the old sealing nozzle
20a on the helium injection tube 110a by driving the seal-
ing nozzle 20a away from the helium injection tube 110a;
the clamping assembly 310a can also drive the sealing
nozzle 20a to move toward the heliuminjection tube 110a
until the new sealing nozzle 20a clamped thereon is
plugged into the helium injection tube 110a, and then
release the sealing nozzle 20a and move away from the
helium injection tube 110a, so that a new sealing nozzle
20a is installed in the helium injection tube 110a. At the
discharging station, the clamping assembly 310a can be
moved to dock with the discharging assembly 210a and
clamp the new sealing nozzle 20a output by the discharg-
ing assembly 210a. While at the recycling station, the
clamping assembly 310a can drive the old sealing nozzle
20a toward the recycling assembly 220a, and then re-
leases the sealing nozzle 20a so that it is picked up by
the recycling assembly 220a.

[0052] In the present embodiment, the clamping as-
sembly 310a can drive the clamped sealing nozzle 20a
to move axially along the helium injection tube 110a, so
as to plug the sealing nozzle 20a into the helium injection
tube 110a or pull out the sealing nozzle 20a from one
end of the helium injection tube 110a.

[0053] Inthisway, the sealing nozzle 20a can maintain
a straight up and down movement path during installation
and removal, thus avoiding breakage of the sealing noz-
zle 20a due to excessive crushing during installation and
removal.

[0054] Specifically, in the present embodiment, the fin-
ger-clamp mechanism 300a also includes an elevating
assembly 320a, which can drive the clamping assembly
310a to move up and down along the axial direction of
the strut 311a, so that the sealing nozzle 20a stretches
into or withdraw from the clamping-jaw 312a.

[0055] When the sealing nozzle 20a is transferred to
the clamping assembly 310a from the helium injection
tube 110a, the discharging assembly 210a and the recy-
cling assembly 220a respectively, the elevating assem-
bly 320a drives the clamping assembly 310a up until the
sealing nozzle 20a stretches into the clamping-jaw 312a
and is carried on the strut 311a. Then, the clamping-jaw
312ais closed, and the elevating assembly 320a drives
the clamping assembly 310a down. When the sealing
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nozzle 20a is transferred from the clamping assembly
310a to the helium injection tube 110a, the elevating as-
sembly 320a drives the clamping assembly 310a up first
until the helium injection tube 110a is plugged into the
sealing nozzle 20a. Then, the clamping-jaw 312a is
opened, and the elevating assembly 320a drives the
clamping assembly 310a down to allow the sealing noz-
zle 20a to withdraw from the range of the clamping-jaw
312a.

[0056] It should be noted that in other embodiments,
a structure such as a multi-degree-of-freedom manipu-
lator may also be used instead of the elevating assembly
320a.

[0057] The finger-clamp mechanism 300a can be pro-
vided with a corresponding drive structure therein so as
to drive the clamping assembly 310a to flow among the
helium injection station, the discharging station and the
recycling station. Alternatively, an additional drive struc-
ture may be provided and drive finger-clamp mechanism
300a as a whole to flow among the helium injection sta-
tion, the discharging station and the recycling station.
[0058] Referring again to Fig. 1, in the present embod-
iment, the helium detection device 10a further includes
a driving mechanism 400a that drives the finger-clamp
mechanism 300a to move to the helium injection station,
the discharging station, and the recycling station. The
driving mechanism 400a may be composed of a power
element such as a motor, a cylinder, an electric cylinder,
etc., and its matching transmission elements.

[0059] Specifically, the driving mechanism 400a in-
cludes a servo motor (not marked in the figures), an elec-
tric cylinder (not marked in the figures) and a moving
plate 410a, wherein the servo motor and the electric cyl-
inder together drive the moving plate 410a to move in a
preset direction. The finger-clamp mechanism 300a is
provided on the moving plate 410a and can move with
the moving plate 410a. In this way, the structure of the
finger-clamp mechanism 300a itself can be simplified.
[0060] Specifically, in the present embodiment, the fin-
ger-clamp mechanism 300a is also provided with a waste
box 330a. The waste box 330a is aligned with the recy-
cling assembly 220a when the driving mechanism 400a
drives the finger-clamp mechanism 300a to arrive at the
feeding station. The recycling assembly 220a releases
the picked sealing nozzle 20a, so that the old sealing
nozzle 20a falls into the waste box 330a.

[0061] It should be noted that in other embodiments,
the waste box 330a may be omitted, and the recycling
assembly 220a may be a vacuum suction pipeline con-
nected to a material box, and the attracted old sealing
nozzle 20a is directly sucked into the material box.
[0062] Further, in the present embodiment, a lower
cavity mechanism 500a is linked with the finger-clamp
mechanism 300a, and can be moved to the helium injec-
tion station under the driving of the driving mechanism
400a.

[0063] Specifically, the lower cavity mechanism 500a
is fixedly provided on the moving plate 410a. When the
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finger-clamp mechanism 300a enters the helium injec-
tion station under the driving of the driving mechanism
400a, the lower cavity mechanism 500a automatically
exits the heliuminjection station. That s, under the driving
of the driving mechanism 400a, the lower cavity mecha-
nism 500a and the finger-clamp mechanism 300a can
only alternate but not enter the helium injection station
at the same time, thus avoiding mutual interference be-
tween them.

[0064] Referring together to Fig. 5, specifically in the
present embodiment, the lower cavity mechanism 500a
further includes a supporting plate 530a and a guide rod
540a. One end of the guide rod 540a is fixedly provided
on the mounting plate of the driving mechanism 400a,
and the supporting plate 530a is provided on the guide
rod 540a through a linear bearing, so that the supporting
plate 530a may slide along the extending direction of the
guide rod 540a. The vacuum box 510a is fixedly provided
on the supporting plate 530a. The jack-up cylinder 520a
is connected to the supporting plate 530a by drive and
can drive the supporting plate 530a to slide along the
guide rod 540a, thereby driving the vacuum box 510a up
and down.

[0065] Further, in the present embodiment, the lower
cavity mechanism 500a also includes a stop screw 550a.
After the vacuum box 510a has been raised into place,
the stop screw 550a is able to hold the vacuum box 510a
in place, thus allowing the helium injection process to
remain stable.

[0066] Referring together to Fig. 4, in the present em-
bodiment, the finger-clamp mechanism 300a has a first
station 301a and a second station 302a spaced apart
from each other, and a clamping assembly 310a is pro-
vided on the first station 301a and the second station
302a. The clamping assembly 310a located on the sec-
ond station 302a is configured for capturing the sealing
nozzle 20a output by the discharging assembly 210a,
and transferring the sealing nozzle 20a to the helium in-
jection tube 110a, while the clamping assembly 310a lo-
cated on the first station 301a is configured for capturing
the sealing nozzle 20a plugged in the helium injection
tube 110a, and transferring the sealing nozzle 20a to the
recycling assembly 220a.

[0067] That is, disassembly of the old sealing nozzle
20a and installation of the new sealing nozzle 20a are
performed by different clamping assemblies 310a. In this
way, it is able to avoid cross-contamination.

[0068] The replacement process of sealing nozzle 20a
for the above helium detection device 10a is roughly de-
scribed as follows in conjunction with accompanying
drawings 1 to 6:

[0069] Before the helium injection mechanism 100a
performs the helium injection process, the finger-clamp
mechanism 300a enters the helium injection station un-
der the driving of the driving mechanism 400a, and aligns
the clamping assembly 310a located at the first station
301awith the end of the helium injection tube 110a; then,
the elevating assembly 320a jacks up the clamping as-
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sembly 310a, the strut 311a of the clamping assembly
310a at the first station 301a bears the sealing nozzle
20a, and the clamping-jaw 312a is closed and clamps
the sealing nozzle 20a; finally, the elevating assembly
320a retracts, and drives the clamping assembly 310a
to move downward, thereby pulling out the old sealing
nozzle 20a.

[0070] After the old sealing nozzle 20a is pulled out,
the finger-clamp mechanism 300a is under the driving of
the driving mechanism 400a to arrive at the recycling
station, and aligns the clamping assembly 310a located
at the first station 301a with the recycling assembly 220a;
the elevating assembly 320a jacks up the clamping as-
sembly 310a again until the old sealing nozzle 20a is sent
to the recycling assembly 220a; then, the clamping-jaw
312a is opened, and the elevating assembly 320a re-
tracts to drive the clamping assembly 310a to move
downward, thereby transferring the old sealing nozzle
20a to the recycling assembly 220a for recycling.
[0071] After the old sealing nozzle 20a is recycled, the
finger-clamp mechanism 300a is under the driving of the
driving mechanism 400a to arrive at the feeding station
and aligns the clamping assembly 310a located at sec-
ond station 302a with the output end of discharging as-
sembly 210a; the new sealing nozzle 20a falls from the
discharging tube 211a onto the strut 311a located at the
second station 302a, and the clamping-jaw 312a is
closed to clamp the nozzle 20a, so as to realize the feed-
ing of the new sealing nozzle 20a;

[0072] After the sealing nozzle 20a is fed, the finger-
clamp mechanism 300a enters the helium injection sta-
tion under the driving of the driving mechanism 400a,
and aligns the clamping assembly 310a located at the
second station 302a with the end of the helium injection
tube 110a; the elevating assembly 320a jacks up the
clamping assembly 310a until the clamped new sealing
nozzle 20a is plugged in the helium injection tube 110a;
then, the clamping-jaw 312ais opened, and the elevating
assembly 320a retracts and drives the clamping assem-
bly 310a to move down, so that a new sealing nozzle 20a
is installed at the end of the helium injection tube 110a.
[0073] Obviously, before pulling out the old sealing
nozzle 20a, the finger-clamp mechanism 300a can be
broughtto the feeding station, and the new sealing nozzle
20a can be transferred to the clamping assembly 310a
located at the second station 302a. After the clamping
assembly 310a located at the first station 301a pulls out
the old sealing nozzle 20a on the helium injection tube
110a, the driving mechanism 400a directly drives the
clamping assembly 310a located at the second station
302a to align with the end of the helium injection tube
110a. Then, the elevating assembly 320a and the clamp-
ing assembly 310a operate to install the new sealing noz-
zle 20a on the end of the helium injection tube 1 10a. In
this way, the travel of the driving mechanism 400a during
the replacement of the sealing nozzle 20a can be re-
duced, helping to further improve efficiency.

[0074] It should be noted that in other embodiments,
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the clamping assembly 310a on the first station 301a can
also be used for replacing the new sealing nozzle 20a,
and the clamping assembly 310a on the second station
302a can be used for recycling the old sealing nozzle
20a. At this time, while the clamping assembly 310a at
the first station 301a is taking on the new sealing nozzle
20a, the clamping assembly 310a at the second station
302a can transfer the old sealing nozzle 20a to the recy-
cling assembly 220a, thus being able to further improve
the efficiency of replacing the sealing nozzle. Alternative-
ly, only one clamping assembly 310a may be installed
on the finger-clamp mechanism 300a, and the same
clamping assembly 310a can perform the extraction of
the old sealing nozzle 20a and the installation of the new
sealing nozzle 20a.

[0075] For the above helium detection device 10a,
when the sealing nozzle 20a needs to be replaced, the
finger-clamp mechanism 300a can first enable the clamp-
ing assembly 310a to enter the helium injection station,
and by exchanging the sealing nozzle 20a with the helium
injection tube 110a, the clamping assembly 310a can
remove the old sealing nozzle 20a plugged into the he-
lium injection tube 110a, and can also reinstall the new
sealing nozzle 20a on the helium injection tube 110a; at
the recycling station, the clamping assembly 310a can
release the old sealing nozzle 20a and hand it over to
the recycling assembly 220a; while at the discharging
station, the clamping assembly 310a can capture and
clamp the new sealing nozzle 20a output by the discharg-
ing assembly 210a. It can be seen that the removal of
the old sealing nozzle 20a and the installation of the new
sealing nozzle 20a are not dependent on manual labor.
Therefore, the aforementioned helium detection device
10a can realize the automatic replacement of the sealing
nozzle 20a, thereby significantly improving the efficiency
of replacing the sealing nozzle 20a.

[0076] Referring to Fig. 7, a helium detection device
(not shown in the figures) is provided by the present ap-
plication, and the helium detection device includes a he-
lium injection mechanism 100a. The aforementioned he-
lium detection device further includes a helium filling de-
vice (not shown in the figures), a helium returning device
(not shown in the figures), a vacuum pumping device (not
shown in the figures), and a vacuum breaking device (not
shown in the figures).

[0077] The vacuum pumping device evacuates the
vacuum box used forloading a workpiece to be inspected
to form a vacuum environment; the helium filling device
supplies helium, and injects the helium into the workpiece
to be inspected located in the vacuum box through the
helium injection mechanism 100a, such as a square bat-
tery; after holding the pressure for a preset time, the he-
lium returning device recycles the helium from the work-
piece and inspects the airtightness of the workpiece by
calculating the concentration of helium in the vacuum
box; after the inspection is completed, the vacuum break-
ing device restores the air pressure in the vacuum box.
Specifically, in the present embodiment, the vacuum
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breaking device is a muffler.

[0078] Referring together to Fig. 8, the helium detec-
tion device in the preferred embodiment of the present
application includes a helium injection mechanism 100a
and a four-position two-way valve 200, wherein:

The helium injection mechanism 100a includes the heli-
um injection tube 110a and an isolation valve 120. The
helium injection tube 110a is generally in a bar-shaped
tubular structure with both ends open. One end of the
helium injection tube 110a is provided with an injection
port (not marked in the figures) which is capable of dock-
ing with the helium injection port of the workpiece to be
inspected. The isolation valve 120 is fixed on the end of
the helium injection tube 110a away from the injection
port and is in communication with the helium injection
tube 110a. When helium detection is performed on the
workpiece to be inspected, the helium gas supplied by
the helium injection mechanism enters into the helium
injection tube 110a through the isolation valve 120, and
is injected into the workpiece to be inspected from the
injection port of the helium injection tube 110a. Then, the
isolation valve 120 is closed, so that it is possible to hold
the pressure of the workpiece to be inspected injected
with the helium gas.

[0079] Inordertoimprove the sealing performance be-
tween the injection port and the helium injection port, a
helium-injecting sealing nozzle 20a is also installed on
the injection port, and the helium-injecting sealing nozzle
20a may be a member formed by flexible materials such
as rubber and silica gel. When the injection port and the
helium injection port are docked, the helium-injecting
sealing nozzle 20a can be elastically deformed by extru-
sion to fill the gap between the injection port and the
helium injection port, thereby achieving a better sealing
effect.

[0080] Specifically, inthe presentembodiment, the he-
lium injection tube 110a is a metallic tubular structure.
The helium injection tube 110a may be formed from me-
tallic materials such as stainless steel. On the one hand,
the metallic tubular structure has a high mechanical
strength, which prevents the helium injection tube 110a
from being deformed during the helium injection process.
On the other hand, the metallic tubular structure can ef-
fectively reduce the helium absorption and helium accu-
mulation in the helium injection tube 1 10a, thereby im-
proving the accuracy of detecting helium.

[0081] Specifically, inthe presentembodiment, the he-
lium injection mechanism 100a further includes a pres-
sure gauge 160 and a three-way tee 170, and the helium
injection tube 110a, the isolation valve 120, and the pres-
sure gauge 160 are in respective communication with
the three ports of the three-way tee 170.

[0082] The three-way tee 170 is a hollow block struc-
ture with three ports, and is generally formed of metal.
The pressure gauge 160 can detect the air pressure in
the workpiece to be inspected, thus facilitating the control
of the amount of the helium gas filled into the workpiece
to be inspected. Moreover, the helium injection tube
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110a, the isolation valve 120 and the pressure gauge
160 are directly connected through the three-way tee 170
without an additional pipeline for communicating them
with each other, thereby further reducing the adsorption
of the helium gas.

[0083] The four-position two-way valve 200 has an air
inlet 210 and four air outlets 220, wherein the air inlet
210 is capable of alternately conducting with the four air
outlets 220. Specifically, the four-position two-way valve
200 has four on-off states, and in a particular on-off state,
the air inlet 210 is in conduction with a corresponding
one air outlet 220 and isolated from the other air outlets
220. Further, the four-position two-way valve 200 is con-
nected in reverse, the air inlet 210 is connected to the
helium injection tube 110a through the isolation valve
120, and the four air outlets 220 are respectively con-
nected to the helium filling device, the helium returning
device, the vacuum pumping device and the vacuum
breaking device.

[0084] The helium detection equipment generally has
atop plate 30 that acts as a support, and the four-position
two-way valve 200 and the helium injection mechanism
100a can be fixed on a surface of the top plate 30. Here,
the air inlet 210 of the four-position two-way valve 200
can be connected with the isolation valve 120 through a
pipeline (not shown in the figures).

[0085] When detecting helium, it is possible to realize
helium filling operation, helium returning operation, vac-
uum pumping operation and vacuum breaking operation
by switching the state of the four-position two-way valve
200, and the number of the pipelines can be significantly
reduced. Moreover, the isolation valve 120 is directly con-
nected with the helium injection tube 110a, which can
further reduce the number of pipelines. The reduction of
the pipeline structure can reduce the adsorption of helium
gas, thereby improving the accuracy of detecting helium.
[0086] Specifically, in the present embodiment, the
four-position two-way valve 200 is a solenoid valve.
Therefore, on-off states of the four-position two-way
valve 200 can be switched by inputting different electrical
signals, so it is possible to respond quickly and switch
easily. Obviously, itis also possible to mechanically con-
trol the four-position two-way valve 200 to switch the on-
off states.

[0087] Referring again to Fig. 7, in the present embod-
iment, the helium injection mechanism 100a includes a
fixed base 130 where the helium injection tube 110a is
installed, and the helium injection tube 110a is capable
of stretching out and drawing back along the longitudinal
direction of the injection port with respect to the fixed
base 130.

[0088] Specifically, the fixed base 130 acts as a sup-
port and can be fixedly mounted on the top plate 30 of
the helium detection equipment. When the helium detec-
tion equipment is in operation, the helium injection tube
110a generally extends in a vertical direction, so the lon-
gitudinal direction of the injection port is the up and down
direction shown in Fig. 7.
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[0089] When detecting helium, the vacuum box locat-
ed at the lower part of the helium injection mechanism
100a is jacked up until the helium injection port of the
workpiece to be inspected inside the box is docked with
the injection port of the helium injection tube 110a. Since
the helium injection mechanism 100a is capable of
stretching outand drawing back, the helium injection tube
110a will be forced to retract when the helium injection
port and the injection port abut, thereby avoiding damage
to the helium injection tube 110a and the workpiece to
be inspected due to hard contact between the helium
injection tube 110a and the helium injection port.
[0090] Further, in the present embodiment, the helium
injection mechanism 100a also includes a mounting plate
140 and an elastic part 150, the mounting plate 140 is
installed on the fixed base 130 in such a way as to be
slidable along the longitudinal direction of the injection
port, the helium injection tube 110a is fixedly installed on
the mounting plate 140, and the elastic part 150 provides
an elastic force on the mounting plate 140 along the lon-
gitudinal direction of the injection port and away from the
fixed base 130.

[0091] Specifically, the mounting plate 140 is slidably
mounted on the fixed base 130 through the cooperation
of a guide rail and a slider, and the guide rail extends in
the up and down direction as shown in Fig. 7. Moreover,
the helium injection port and the injection port are effec-
tively tightened by the elastic force of the elastic part 150,
thereby further improving the sealing effect between the
two.

[0092] Obviously,inotherembodiments, the heliumin-
jection tube 110a can also be made to stretch out and
draw back elastically in other ways. For example, the
helium injection tube 110a is provided with a corrugated
section capable of elastic deformation. Alternatively, a
cylinder is provided, wherein the cylinder is fixed to the
fixed base 130 and the helium injection tube 110a is fixed
to the driving end of the cylinder, thereby enabling the
helium injection tube 110a to stretch out and draw back
relative to the fixed base 130.

[0093] Specifically, in the present embodiment, the
elastic part 150 is a compression spring, and the com-
pression spring has an adjustable preload. Specifically,
the compression spring is clamped between the fixed
base 130 and the mounting plate 140. When the helium
injection port abuts against the injection port, the helium
injection tube 110a is forced to retract, thereby further
compressing the compression spring. By adjusting the
preload of the compression spring, it is possible to adjust
the amount of elastic return force provided by the elastic
part 150, thereby adjusting the tightness of the helium
injection port against the injection port as desired.
[0094] In the present embodiment, there are provided
multiple helium injection mechanisms 100a, wherein two
adjacentheliuminjection mechanisms 100a are connect-
ed through the isolation valve 120, and the air inlet 210
is connected to the isolation valve 120 of one of the helium
injection mechanisms 100a.
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[0095] Specifically, the helium gas supplied by the he-
lium filling device can be distributed to multiple helium
injection mechanisms 100a through a four-position two-
way valve 200, and the helium gas recycled by the mul-
tiple helium injection mechanisms 100a can be collected
to the helium returning device through the four-position
two-way valve 200. In this way, by providing one four-
position two-way valve 200, it is possible to control the
working process of the multiple helium injection mecha-
nisms 100a, thus enabling simultaneous detection of he-
lium in multiple workpieces to be inspected.

[0096] Further, in the present embodiment, the helium
injection mechanism 100a also includes a gas-receiving
block 300 which has a first gas joint 310, a second gas
joint 320 and a third gas joint (not shown in the figures),
wherein the third gas joint is connected to the isolation
valve 120 of one of the helium injection mechanisms
100a, and the first gas joint 310 and the second gas joint
320 are respectively connected to the air inlet 210 and
the isolation valve 120 of the adjacent helium injection
mechanism 100a.

[0097] The gas-receiving block 300 may be a metal-
formed hollow structure. Specifically, the isolation valve
120 itself has several gas joints (not marked in the fig-
ures), and the gas-receiving block 300 can be docked
with any gas joint on the isolation valve 120, thereby in-
creasing the number of ports of the isolation valve 120
to facilitate the connection of an adjacent helium injection
mechanism 100a and the helium injection mechanism
100a to the four-position two-way valve 200.

[0098] As shownin Fig. 9, for an embodiment in which
the helium detection device includes one helium injection
mechanism 100a, the gas-receiving block 300 can be
omitted. At this time, the air inlet 210 of the four-position
two-way valve 200 can be directly connected to the gas
joint provided by the isolation valve 120 itself.

[0099] By using the four-position two-way valve 200 to
connect the helium injection mechanism 100a with the
helium filling device, the helium returning device, the vac-
uum pumping device and the vacuum breaking device
and by switching the state of the four-position two-way
valve 200, the above helium detection device and helium
detection equipment realize helium filling operation, he-
lium returning operation, vacuum pumping operation and
vacuum breaking operation, and therefore the number
of the pipelines can be significantly reduced. Moreover,
the isolation valve 120 is directly connected with the he-
lium injection tube 110a, which can further reduce the
number of pipelines. The reduction of pipeline structure
can make the structure of helium injection mechanism
simple and easy to maintain. More importantly, fewer
pipeline structures can also significantly reduce the ad-
sorption of helium, thereby improving the accuracy of de-
tecting helium.

[0100] It can be understood that for those skilled in the
art, equivalent replacements or changes can be made
according to the technical solutions and concepts of the
application, and all these changes or replacements shall
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fall within the scope of protection of the claims appended
to the present application.

Claims

1. A helium detection device, characterized by com-
prising:

a helium injection mechanism (100a) including
a helium injection tube (110a) provided at a he-
lium injection station, one end of the helium in-
jection tube (110a) being capable of being
plugged into by a sealing nozzle (20a);

a replacing mechanism (200a) including a dis-
charging assembly (210a) for outputting the
sealing nozzle (20a) and a recycling assembly
(220a) for picking up the sealing nozzle (20a),
the discharging assembly (210a) being provided
at a feeding station, and the recycling assembly
(220a) being provided at a recycling station; and
a finger-clamp mechanism (300a) including a
clamping assembly (310a) capable of clamping
or releasing the sealing nozzle (20a) and capa-
ble of moving to the helium injection station, the
discharging station and the recycling station so
as to replace the sealing nozzle (20a) plugged
into the helium injection tube (110a).

2. The helium detection device of claim 1, wherein the
finger-clamp mechanism (300a) has a first station
(301a) and a second station (302a) spaced apart,
and the clamping assembly (310a) is provided at
each of the first station (301a) and the second station
(302a), the clamping assembly (310a) located at the
second station (302a) being configured for capturing
the sealing nozzle (20a) output by the discharging
assembly (210a) and transferring the sealing nozzle
(20a) to the helium injection tube (110a), the clamp-
ingassembly (310a)located at the first station (301a)
being configured for capturing the sealing nozzle
(20a) plugged into the helium injection tube (110a)
and transferring the sealing nozzle (20a) to the re-
cycling assembly (220a).

3. The helium detection device of claim 1, wherein the
clamping assembly (310a) can drive the clamped
sealing nozzle (20a) to move along an axial direction
of the helium injection tube (110a), so as to plug the
sealing nozzle (20a) into the helium injection tube
(110a) or to pull out the sealing nozzle (20a) from
one end of the helium injection tube (110a).

4. The helium detection device of claim 1, wherein the
clamping assembly (310a) comprises: a strut (311a)
capable of bearing the sealing nozzle (20a), and a
clamping-jaw (312a) that is circumferentially provid-
ed around the strut (311a) and can be opened or
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closed.

The helium detection device of claim 4, wherein the
finger-clamp mechanism (300a) further comprises
an elevating assembly (320a) capable of driving the
clamping assembly (310a) up and down along an
axial direction of the strut (311a), thereby the sealing
nozzle (20a) stretching into or withdrawing from the
clamping-jaw (312a).

The helium detection device of claim 1, wherein the
discharging assembly (210a) comprises:

adischarging tube (211a) for storing the sealing
nozzle (20a), the discharging tube (211a) being
provided with a discharging port at one end of
the discharging tube (211a), a plurality of sealing
nozzles (20a) being stacked on the discharging
tube (211a) and able to slide down to the dis-
charging port under the influence of gravity;

an on-off member (212a) having a blocking state
that prevents the sealing nozzle (20a) from slid-
ing out of the discharging port and an open state
that allows the sealing nozzle (20a) to slide out
of the discharging port, the on-off member
(212a)being able to switch between the blocking
state and the open state.

The helium detection device of claim 6, wherein the
on-off member (212a) comprises a jack-up block
(2121a) and adischarging cylinder (2122a), the jack-
up block (2121a) being provided on a driving end of
the discharging cylinder (2122a) and configured to
be slidable through a side wall of the discharging
tube (211a), the discharging cylinder (2122a) being
capable of driving the jack-up block (2121a) to insert
into or withdraw from the discharging tube (211a)
such that the on-off member (212a) can be switched
between the blocking state and the open state.

The helium detection device of claim 6, wherein a
feeding port (2111a) is provided on a side wall of the
discharging tube (211a) away from the discharging
port, a plug pin (2112a) is provided on an inner wall
of the feeding port (2111a), and when the sealing
nozzle (20a) passes through the feeding port
(2111a) in a preset orientation, the groove (21a) on
the sealing nozzle (20a) constitutes an avoidance of
the plug pin (2112a).

The helium detection device of claim 1, wherein the
recycling assembly (220a) comprises an attracting
member capable of attracting and releasing the seal-
ing nozzle (20a).

The helium detection device of any one of claims 1
to 9, characterized by further comprising a driving
mechanism (400a) and a lower cavity mechanism
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(500a), the driving mechanism (400a) being capable
of driving the finger-clamp mechanism (300a) to the
helium injection station, the discharging station and
the recycling station, the lower cavity mechanism
(500a) being linked with the finger-clamp mecha-
nism (300a) and capable of moving to the helium
injection station under the driving of the driving
mechanism (400a).

The helium detection device of claim 1, wherein the
helium injection mechanism (100a) further compris-
es an isolation valve (120), the helium injection tube
(110a) is provided with an injection port at one end
of the helium injection tube, and the isolation valve
(120) is fixed on one end of the helium injection tube
(110a) away from the injection port and is in com-
munication with the helium injection tube (110a);

the helium detection device further includes a
four-position two-way valve (200) with an airinlet
(210) and four air outlets (220), the airinlet (210)
being capable of conducting with the four air out-
lets (220) alternately;

wherein, the air inlet (210) is connected to the
helium injection tube (110a) through the isola-
tion valve (120), and the four air outlets (220)
are configured to connect respectively to a he-
lium filling device, a helium returning device, a
vacuum pumping device and a vacuum breaking
device.

The helium detection device of claim 11, wherein the
helium injection mechanism (100a) includes a fixed
base (130), and the helium injection tube (110a) is
installed on the fixed base (130) and can stretch out
and draw back along a longitudinal direction of the
injection port relative to the fixed base (130).

The helium detection device of claim 12, wherein the
helium injection mechanism (100a) further includes
a mounting plate (140) and an elastic part (150), the
mounting plate (140) is installed on the fixed base
(130) in such a way as to be slidable along the lon-
gitudinal direction of the injection port, the helium
injection tube (110a) is fixedly provided on the
mounting plate (140), and the elastic part (150) pro-
vides an elastic force on the mounting plate (140)
along the longitudinal direction of the injection port
and away from the fixed base (130).

The helium detection device of claim 13, wherein the
elastic part (150) is a compression spring having an
adjustable preload.

The helium detection device of claim 11, wherein the
helium injection tube (110a) is in a metal tubular
structure.
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The helium detection device of claim 11, wherein the
helium injection mechanism (100a) further includes
a pressure gauge (160) and a three-way tee (170),
and the helium injection tube (110a), the isolation
valve (120) and the pressure gauge (160) are in re-
spective communication with three ports of the three-
way tee (170).

The helium detection device of claim 11, wherein the
four-position two-way valve is a solenoid valve.

The helium detection device of claim 11, wherein
there are provided a plurality of the helium injection
mechanisms (100a), two adjacent helium injection
mechanisms (100a) are in communication via the
isolation valve (120), and the air inlet (210) is con-
nected to the isolation valve (120) of one of the he-
lium injection mechanisms (100a).

The helium detection device of claim 18, character-
ized by further comprising a gas-receiving block
(300) with a first gas joint (310), a second gas joint
(320) and a third gas joint, the third gas joint being
connected to the isolation valve (120) of the one of
the helium injection mechanisms (100a), and the first
gas joint (310) and the second gas joint (320) are
respectively connected to the air inlet (210) and the
isolation valve (120) of an adjacent helium injection
mechanism (100a).

A helium detection equipment, characterized by
comprising the helium detection device of any one
of claims 1 to 19.
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